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METHOD OF FABRICATING METAL INTERCONNECTION OF SEMICONDUCTOR 

DEVIDE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[01] The present invention relates to a method of 
fabricating a metal interconnection of semiconductor device and, 
more particularly, to a method of forming a metal 
interconnection by using a bottom metal layer as a seed layer 
instead of using a physical seed as an electrode. 
Background of the Related Art 

[02] Figs, la through lc illustrate, in cross-sectional 
views, the process steps for forming a metal interconnection of 
semiconductor device having a line damascene structure 
according to a prior art. The line damascene structure is made 
through forming a trench with an adequate depth on an 
insulating layer in the form of a line and forming a metal 
layer in the trench. 

[03] Referring to Fig. la, a line-shaped trench is formed 
on an insulating layer 10 deposited on a substrate (not shown) 
using photolithography. A diffusion barrier layer 12 is 
deposited over the surface of the insulating layer including 
the trench. Then, a seed layer 14 is formed through depositing 
copper on the diffusion barrier layer 12 using physical vapor 
deposition (hereinafter referred to as "PVD") such as 
sputtering. 

[04] Referring to Fig. lb, a copper plating layer 16 is 
formed on the seed layer 14 by an electroplating method. Here, 
the plating layer 16 is formed thick such that the trench is 
filled completely . 

[05] Referring to Fig. lc, the plating layer 16 is etched 
by chemical mechanical polishing (hereinafter referred to as 
"CMP") until the insulating layer is exposed. Thus, the 
diffusion barrier layer 12, the seed layer 14, and the plating 



layer 16 remain only in the trench 11 to complete a metal 
interconnection 16a . 

[06] As another prior art, there is a dual-damascene 
structure. Figs. 2a through 2d illustrate a method for forming 
a metal interconnection having the dual-damascene structure 
according to a prior art. 

[07] Referring to Fig. 2a, a bottom conducting layer 28 
is formed on a substrate (not shown) at regular intervals. Then 
an insulating layer is deposited over the bottom conducting 
layer, and a metal layer 26a is formed at regular intervals. 
The bottom conducting layer 28 is electrically connected with 
the metal layer 26a through a contact hole area 30. Figs. 2b 
through 2d show, in cross-sectional views of Fig. 2a taken 
along a line VII-VII', the process steps for forming a metal 
interconnection with the dual-damascene structure. 

[08] Referring to Fig. 2b, a conducting material is 
deposited and patterned on a substrate (not shown) to form a 
bottom conducting layer 28. An insulating layer 20 is deposited 
over the bottom conducting layer 28, and a contact hole area 30 
and a trench area coupled to the contact hole area 30 are 
formed by means of photolithography. Then, a diffusion barrier 
layer 22 and a seed layer 24 are formed in sequence over the 
substrate including the contact hole area and the trench area. 

[09] Referring to Fig. 2c, the substrate with the seed 
layer 24 is loaded in an electroplating apparatus and, then, a 
copper plating layer 26 is formed by electroplating. A surface 
planarization process is performed for the substrate with the 
plating layer using CMP. The surface planarization is performed 
for the plating layer 26, the seed layer 24, and the diffusion 
barrier layer 22 until the surface of the insulating layer 20 
is exposed to form a metal interconnection 26a with a dual- 
damascene structure . 

[10] However, the above-mentioned methods of forming a 
metal interconnection cause several problems as follows. First, 
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while removing the copper layer using the CMP, the insulating 
layer is eroded due to density difference in the metal layer 
pattern, thereby causing badness of product. Second, if the 
seed layer and the diffusion barrier layer have a different 
polishing speed respectively, the seed layer and the diffusion 
barrier layer has to be respectively polished using a different 
slurry, thereby complicating the CMP process and increasing 
production cost. Third, in the copper electroplating, the 
copper layer is grown on the equipotential surface of the seed 
layer by contacting an electrode to the seed layer. Here, if 
the seed layer is not formed in a narrow and deep hole, the 
copper may be not deposited uniformly on the seed layer to form 
void 32 and 32a. Thus, the semiconductor device may not work 
due to a short circuit. Forth, if there are particles on the 
diffusion barrier layer or the seed layer, the copper layer 
cannot be formed on the equipotential surface of the seed layer 
in electroplating and an area without copper can be formed, 
thereby causing a short circuit. 

[11] Finally, in electroplating, the copper film grows 
simultaneously on the bottom and the lateral walls of the hole, 
as shown in Fig. 3. Therefore, such a mixing in growth 
direction of copper causes electro-migration, stress-migration, 
and so on, thereby having a bad effect on device reliability. 

SUMMARY OF THE INVENTION 

[12] Accordingly, the present invention is directed to a 
method of fabricating a metal interconnection of semiconductor 
device that substantially obviates one or more problems due to 
limitations and disadvantages of the related art. 

[13] An object of the present invention is to provide a 
method of fabricating a metal interconnection, which needs not 
a separate seed layer and can enhance device reliability by 
reducing electro-migration and stress-migration through filling 
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completely a hole with copper which is grown uniformly in one 
direction . 

[14] To achieve these objects and other advantages and in 
accordance with the purpose of the invention, as embodied and 
broadly described herein, the present invention provides a 
method of fabricating a metal interconnection of semiconductor 
device comprising the steps of: 

depositing a metal layer on a substrate having a 

predetermined structure; 
patterning a bottom metal layer through etching the 
metal layer; 

forming a pad electrically connecting the bottom metal 

layer to a scribe area; 
forming an insulating layer on the substrate including 

the bottom metal layer; 
forming a via hole and a trench, in which an upper 

metal layer is formed, on the insulating layer, the 

via hole connecting the bottom metal layer with the 

upper metal layer; 
forming a plating layer by means of electroplating; and 
performing a planarization process for the plating 

layer . 

[15] In performing the electroplating, the present 
invention uses the bottom metal layer as a seed layer instead 
of using a separate seed layer to form the upper metal layer. 

[16] It is to be understood that both the foregoing 
general description and the following detailed description of 
the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as 
claimed . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[17] The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
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incorporated in and constitute a part of this application, 
illustrate embodiment ( s ) of the invention and together with the 
description serve to explain the principle of the invention. In 
the drawings : 

[18] Figs, la through lc illustrate, in cross-sectional 
views, the process steps for fabricating a metal 
interconnection according to a prior art; 

[19] Figs 2a through 2d illustrate a method of 
fabricating a metal interconnection according to another prior 
art; 

[20] Fig. 3 is a cross-sectional view showing the 
direction of copper growth; and 

[21] Fig. 4 illustrates an electroplating. method 
according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[22] Reference will now be made in detail to the 
preferred embodiments of the present invention, examples of 
which are illustrated in the accompanying drawings. 

[23] Referring to Fig. 4, a metal layer is deposited on a 
substrate having a predetermined structure. Then, a bottom 
metal layer 51 is patterned through etching the metal layer and 
a pad 54, which electrically connects the bottom metal layer to 
a scribe area, is formed. An insulating layer 52 is deposited 
over the substrate including the bottom metal layer 51. The 
insulating layer is a TEOS (tetra ethyl ortho silicate) layer. 

[24] Next, a via hole and a trench in which an upper 
metal layer is formed are formed by etching the insulating 
layer. The via hole electrically connects the bottom metal 
layer and the upper metal layer. 

[25] Additionally, a barrier metal layer may be formed on 
the insulating layer with the via hole. The barrier metal layer 
is deposited with a uniform thickness by a sputtering process. 
The barrier metal layer prevents diffusion of metal at the same 
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time as enhancing adhesive force for the following upper metal 
layer. The barrier metal layer is a single layer or multi-layer, 
which is made of at least a metal selected from the group of Ta, 
TaN, TaAIN, TasiN, TaSi 2 , Ti, TiN, TiSiN, WN, Co, and CoSi 2 . 
The barrier metal layer has a thickness of 100~1000A. 

[26] Subsequently, the substrate is loaded in an 
electroplating apparatus, and a copper plating layer 53 is 
formed. Then, a planarization is performed for the substrate 
with the plating layer using CMP. The electroplating comprises 
the steps of loading the substrate into a chamber where 
electroplating process is performed; applying a voltage using 
the substrate as a cathode; and forming a copper layer by 
immersing the substrate in an electrolyte. According to the 
steps, the plating layer is formed on the bottom metal layer. 
In electroplating, the voltage is applied by the pad formed in 
the scribe area. The plating layer is made of a metal selected 
from all conductible metals. The present invention uses copper 
as an embodiment. The planarization process is performed for 
the plating layer until the surface of the insulating layer is 
exposed . 

[27] In case of using a conventional seed layer, the 
copper is deposited over the surface of the semiconductor 
substrate. However, in the present invention, the copper is 
deposited only on the exposed portion of bottom metal layer, 
thereby simplifying the CMP process. In addition, the metal 
layer remaining in the trench after performing the CMP process 
becomes an upper metal layer. 

[28] The method of fabricating a metal interconnection 
according to the present invention dose not use a separate seed 
layer. In addition, the copper is deposited without void and is 
grown from the bottom in one direction. Therefore, electro- 
migration and stress-migration, which are generated in case of 
using a separate seed layer and have a bad effect on device 
reliability, can be reduced. 
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[29] Accordingly, the present invention needs not a 
separate seed layer because the bottom metal layer is used as a 
seed layer. In addition, the present invention can enhance 
device reliability by reducing electro-migration and stress- 
migration because the copper is uniformly grown from the bottom 
in one direction thereby completely filling the contact hole. 

[30] The foregoing embodiments are merely exemplary and 
are not to be construed as limiting the present invention. The 
present teachings can be readily applied to other types of 
apparatuses. The description of the present invention is 
intended to be illustrative, and not to limit the scope of the 
claims. Many alternatives, modifications, and variations will 
be apparent to those skilled in the art. 
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